Determination of the Hemolysis Ratio Table I shows the design for determination of hemolysis ratios. In the control tests, 0.1 ml of 1% saponin was added to decreasing quantities, 1.0, 0.8, 0.63, 0.5, and 0.4 ml, of a red blood cell suspension (0.8 to 1.2%) to cause complete hemolysis.
Diluent was added to each mixture to 2.0 ml and A550 was measured. The measurement was repeated four times. The results are shown in Table I The toxin (crude) was diluted serially seven steps graded at 1.4-fold in a volume of 1.0 ml, and 1.0 ml of a red blood cell suspension was added to each. The mixtures were incubated for 3 hr at 35 C and A550 of the supernatants measured.
The hemolysis ratio was determined by dividing A550 by 0.553, obtained in the control test (Table I-b) .
Determination o f the Hemolytic Activity
The crude toxin and H-and L-fractions were diluted serially six to seven steps graded at 1.4-fold in a volume of 1.0 ml. To each dilution, 1.0 ml of a red blood cell suspension was added. The mixtures were incubated for 3 hr at 35 C and the hemolysis ratios calculated. The hemolysis ratios were plotted against the toxin doses both in logarithmic scale (Fig. 2) . 
Influence o f the Red Blood Cell Concentration on the Hemolytic Activity
The hemolytic activity of H-and L-fractions were influenced by red blood cell concentration (Table III) . The lower the concentration of red, blood cells, the higher the hemolytic activity.
Thermostability of the Toxin Figure 4 shows the thermostability of the toxin. H-and L-fractions, diluted appropriately, were allowed to stand for 3 hr at 30, 35, 40 or 45 C and titrated for the hemolytic activities. The mixture of red blood cells and each toxin was incubated for 3 hr at 35 C. The toxin stored at 4 C was used as control. H-fraction was relatively stable; no decreased hemolytic activity was observed after standing at 40 C or below. L-fraction was thermolabile; standing for 3 hr at 30 C destroyed about 30% and for 3 hr at 45 C, about 85% of the hemolytic activity. Influence o f Freshness o f Red B lood Cells on the Hemolytic Activity Table IV shows the influence of the freshness of the red blood cell on the hemolytic activity. H-fraction was used. After bleeding, the red blood cells were washed and stored at 4 C. Prior to use, they were washed again. Little change was observed in the hemolytic activity, the slope of the dose response curve or the variance. Expression of the Hemolytic Activity The preceding experiments indicated that unless the red blood cell concentration, the temperature and the period of the reaction are fully controlled, the determination of the hemolytic activity would not be reproducible or accurate.
Time Course of Hemolysis
Then, these conditions were kept constant as much as possible and H-fraction was titrated for the hemolytic activity on different days. A well-standardized reference toxin was titrated simultaneously ( Table V) . The titer differed from one experiment to another; the hemolytic activities (HD50/ml) of the reference toxin varied from 76 to 129 and those of H-fraction from 92 to 162. When H-fraction was titrated for the hemolytic activity relative to that of the reference toxin, the relative potency was fairly constant, ranging from 1.2 to 1.3.
Slopes o f the Dose Response Curves
The slopes of the log-dose response curves of H-fraction ranged between 1.76 and 1.94 and those of L-fraction 2.56 and 3.26 (Table VI) . Statistical analyses showed that the slope of H-fraction is distinct from that of L-fraction.
Sensitivities of Red Blood Cells Derived from Various Species
of Animals to the Hemolytic Toxin In all the experiments described above, rabbit red blood cells were used. The ratios of the hemolytic activity of H-fraction to that of L-fraction are given in the rightmost column . The ratios of rabbit and chicken red blood cells were 2 .4 and 2.8, respectively. The horse red blood cells showed a high sensitivity to L-fraction and a very low one to H-fraction, giving such a very high ratio as over 52 . On the contrary, the sheep red blood cells showed a low sensitivity to L-fraction, giving such a low ratio as 0.11. Human red blood cells are highly sensitive to L-fraction , the ratio being 13.5. produces two distinct hemolytic factors. Before inauguration of studies to find out which is the case, we attempted to establish a reliable method for titration of the hemolytic activity.
The log-dose response curve obtained between the toxin dose and the hemolysis ratio was not linear (Fig. 2) ; however, Logit or Probit transformation of the ratio converted the curve into a linear line ( Fig. 3-a, 3-b) . By the regression equations given in Table II , we were able to determine quantitatively the hemolytic activities of the toxins. (Fig. 5) . The hemolytic activity varied significantly depending on the red blood cell concentration (Table III) . The red blood cells stored for 3 weeks after bleeding did not influence the result of the titration (Table IV) .
To assure the reproducibility of the results, it is necessary to strictly control various experimental conditions. Even if experimental conditions were set constant as much as possible, there was about twofold difference in the hemolytic activity of the same toxin titrated on different days (Table V) . It is apparent that expression of the hemolytic activity in an absolute value is inappropriate. A relative potency to a reference toxin titrated at the same time was nearly constant.
We propose strongly, therefore, that the hemolytic activity of the toxin be expressed in a relative potency to a well-standardized reference toxin, based on the parallel line assay method (9) . Provided that the HD50/ml of the reference toxin is determined by repeated titrations, the hemolytic activity of the test specimens can also be expressed in HD50/ml calculated from their relative potency to a reference toxin.
As shown in Table VI , the slopes of the log-dose response curve of H-and Lfractions were significantly different, indicating that they represent distinct toxic
components. This will be reported more in detail in a separate paper.
